The effect of fresh stem juice extract of Costus afer on cytohistomorphology of the kidney in aspirin-treated Wistar rats was evaluated. 25 rats weighing 150-180 g used for the study were divided into five groups with five rats in each group. Group 1 served as control while Group 2 was administered 150 mg/kg bw of aspirin daily for 28 days, Group 3 received 67.08 mg/kg bw of the extract of C. afer for 28 days, Group 4 was administered 150 mg/kg of aspirin and 67.08 mg/kg of the extract for 28 days while Group 5 was administered 150 mg/kg of aspirin for 14 days and then 67.08 mg/kg of the extract for another 14 days. Kidneys were harvested for histological studies. The results revealed that Group 1 showed normal histological features, Group 2 showed tubular necrosis, collapsed urinary space, and distorted glomerulus, Group 3 presented near normal features, Group 4 showed enlarged urinary space, inflamed tubular cells and reduced podocytes in the glomerulus compared to Group 2, and Group 5 revealed regeneration of cellular features already destroyed by aspirin. In conclusion, fresh stem juice extract of C. afer has ameliorative and protective potentials on nephrotoxicity of aspirin in albino Wistar rats. Plate 2 :Photomicrograph of the kidney of Group 2 administered with 150 mg/kg of Aspirin daily for 28 days showing tubular necrosis, collapsed urinary space, distorted glomerulus, and Hematoxylin and Eosin stain. Mag. ×400 Plate 3: Photomicrograph of the Kidney of Group 3 treated with 67.08 mg/kg fresh stem extract of Costus afer daily for 28 days showing mildly distorted glomerulus, distinct Bowman's capsule, and Hematoxylin and Eosin stain. Mag. ×400 Plate 4: Photomicrograph of the Kidney of Group 4 administered with 150 mg/kg of Aspirin and 67.08 mg/kg of fresh stem extract of Costus afer for 28 days showing mild signs of tubular necrosis, reduced podocytes, enlarged urinary space, inflamed tubular cells, distorted glomerulus, and Hematoxylin and Eosin stain. Mag. ×400 Plate 5: Photomicrograph of the kidney of Group 5 treated with 150 mg/ kg of aspirin for 14 days followed by 67.08 mg/kg of fresh stem extract of Costus afer for another 14 days showing glomerulus regeneration, reduced urinary space, and Hematoxylin and Eosin stain. Mag. ×400 How to cite this article: Umoh IU, Aquaisua AN, Udo NM. The effect of fresh stem juice extract of Costus afer on the cytohistomorphology of the kidney in aspirin-treated Wistar rats.
INTRODUCTION
Recent studies show that in Asia and Africa, 80% of the population rely on traditional or alternative medicine for their primary health care needs [1] . Traditional medicine includes formalized aspects of folk medicine [2] , and it is believed to be more readily accessible, cheap, and highly effective [1] . However, the World Health Organization also notes that inappropriate use of traditional medicine or practices can have negative or dangerous effects; thus, further researches are needed to ascertain the efficacy and safety of several medicinal plants used by traditional medicine system [1] . There are presently numerous plants under investigation for discovery of their medicinal potentials and Costus afer has attracted varied attention due to its wide consumption in rural communities.
C. afer is a traditional medicinal plant widely known as "ginger lily or bush cane" in English, "Okpete" or "Okpoto" in Igboland, "Kakizawa" in Hausa, "tete-egun" in Yoruba, and "Mbritem" in Efik all in Nigeria. Anglophone Cameroon calls it "Monkey sugar cane," Costus or gingembre spirale in French, and Fiaipqueté in Portuguese [3, 4] . The plant is a perennial and rhizomatous herb of the genus Costus [5] . C. afer is commonly found in the forest zones of most places, including Senegal, Nigeria, South Africa, Guinea, Ghana, and Cameroun and most regions in tropical Africa, particularly in higher rainfall areas [4, 6] . C. afer is widely used as a medicinal plant in tropical Africa and several uses have been confirmed by pharmacological studies, and it has some value as an ornamental plant [7] . The plant is used as a remedy for cough, inflammation, laxative, purgative, diuretic, and treatment of several other diseases [8] . Furthermore, ethanol and aqueous extracts from both stems and leaves of C. afer have been reported to have nephroprotective activities [9] .
Phytochemical analysis revealed various chemical constituents in aqueous and ethanol extracts from both stems and leaves of C. afer. The results indicated the presence of alkaloids and tannins in aqueous extract [10] . Alkaloids are known to have an antimicrobial, antifungal, and anti-inflammatory effect, and it also acts as an anti-hypertensive agent [11] . The folkloric use of C. afer in the treatment of sore throat, diarrhea, hemorrhage, and wound healing might be due to the presence of tannins [12] . Cardiac glycosides and anthraquinones tested positive in methanol and aqueous extracts [10] . Cardiac glycosides have been reported to be effective in the treatment of congestive heart failure and regulation of heartbeat [13] . Anthraquinones can induce a laxative effect [14] and hence, the use of C. afer as a laxative and nervous system depressant [15] . Flavonoids and phenols were abundant in aqueous extract. These are potent water-soluble antioxidants which prevent oxidative cell damage; it also has antiseptics, anticancer, antiinflammatory effects, and mild anti-hypertensive properties [12, 16] .
In the present study, the effect of the fresh stem juice extract of C. afer on the cytohistomorphology of the kidney in aspirin-treated Wistar rats was investigated.
MATERIALS AND METHODS

Materials
Aspirin was obtained from Sigma-Aldrich, C. afer stems were obtained from the city of Uyo, identified and authenticated by a taxonomist in the Department of Botany and Ecological Studies, University of Uyo, Nigeria.
Preparation of the Extract
The stems were debarked and sectioned into small pieces which were then ground with the aid of a manual grinder; the ground stem was squeezed to obtain the fresh juice after which it was sieved to obtain the fresh juice extract. To determine the stock concentration of the extract, 3 empty beakers were washed and weighed, 1 mL of the juice extract was dropped in each beaker, after which they were heated till the juice extract dried off, then the beakers were reweighed, final weight was subtracted from the initial weight for each beaker, average result was taken for the three beakers, thus, and stock concentration was determined to be 30 mg/ml.
Experimental Animals
25 albino Wistar rats weighing between 140 and 180 g were used for this study. The rats were obtained from the Animal House, Faculty of Basic Medicals Sciences, university of Uyo, Uyo, Akwa Ibom State, Nigeria and maintained under standard laboratory conditions with free access to commercial rat chow and clean drinking water ad libitum. The animals were acclimatized for a period of 2 weeks before the commencement of administration of the drug and plant extract.
Determination of Median Lethal Dose (LD 50 ) of C. afer
Lorke's method was employed to determine the LD 50 of fresh juice extract of the stem of C. afer. Mice weighing between 16 and 28 g were obtained and grouped into various groups, consisting of 3 mice in each group. The different groups were administered doses of the extract ranging from 200mg to 2000mg of fresh stem juice extract of C. afer per kilogram body weight of the experimental animal. All experimental animals were observed for physical signs of toxicity such as convulsion, writhing, gasping, decrease respiratory rate, and death within 24 h. LD 50 was calculated as geometrical means of the maximum dose producing 0% mortality (A) and minimum dose producing 100% mortality (B) or the dose that half of the animals will show sign of toxicity and die [17] . LD 50 = √AB
Experimental Design
The animals were randomly selected into five groups with five animals in each group. Group 1 was the control group while Group 2 was administered 150 mg/kg body weight of aspirin daily for 28 days, Group 3 received 67.08 mg/kg body weight of fresh juice extract of the stem of C. afer daily for 28 days, Group 4 was administered with 67.08 mg/kg of fresh juice extract of the stem of C. afer and 150 mg/kg of aspirin for 28 days, and Group 5 was administered with 150 mg/kg of aspirin for 14 days, then 67.08 mg/kg of C. afer for another 14 days. At the end of the experiment, the rats were anesthetized with chloroform, the abdomen was carefully opened, and the kidneys were excised, fixed in 10% buffered formalin and processed for histological evaluation.
Histological Processing of Kidney Tissue
Organ sections were passed through the processes of fixation, dehydration, clearing, infiltration, embedding, sectioning and staining with Hematoxylin and Eosin, and microscopy as stated by Umoh et al. [18] .
RESULTS
Median LD 50 of C. afer
The maximum dose of the fresh stem juice extract of C. afer producing 0% mortality was observed to be 200 mg/kg while the minimum dose producing 100% mortality was 250 mg/kg. Using Lorke's equation, the LD 50 of fresh stem juice extract of C. afer was calculated to be 223.61 mg/kg. 30% of the LD 50 was used for the present study.
Histological Results
Photomicrograph of the kidney of rats in the control group [Plate I] showed normal histological features consisting of the glomerulus, Bowman's capsule, proximal convoluted tubules, distal convoluted tubules, and collecting tubules. Rats in Group 2 which received 150 mg/kg of aspirin daily for 28 days histologically revealed that the glomeruli and the tubules were severely affected shown in Plate II. Plate III revealed near normal histological features in the kidney of rats which were treated with 67.08 mg/kg of the stem juice extract of C. afer. However, mild distortion of the glomerulus and tubular lining was also observed compared to the control group. The administration of 150 mg/kg of the aspiring and 67.08 mg/kg of the extract for 28 days (Group 4) mildly affected the kidney. Inflamed tubular cells, enlargement of the urinary space, and reduced podocytes were observed [Plate IV]. The kidney of rats from Group 5 showed signs of the regeneration of features already destroyed by administration of aspirin. Regenerated glomerulus and Bowman's capsule [Plate V] were observed compared to Group 2.
4.DISCUSSION
The present study is investigated the effect of fresh stem juice extract of C. afer on Wistar rats with nephrotoxicity induced by aspirin administration. An undiluted juice extract from the stem of C. afer exhibits high toxicity, as reflected in its low LD 50. It has been reported that any substance with oral LD 50 estimate less than 500 mg of the substance per kilogram body weight of experimental animal can be considered highly toxic and unsafe [19] . Lesion due to lethal effects of some substances is very significant in accessing the health status of the common populace as it serves as an important biomarker of exposure.
Aqueous and ethanol extracts from leaves of C. afer have been reported to have neuroprotective effects [9, 20] . Aspirin suppressed the production of prostaglandins and thromboxanes through irreversible inactivation of the cyclooxygenase (COX) (COX or prostaglandinendoperoxide synthase [PTGS]) enzyme required for PTGS [21] . There are also reports of the adverse effect of this drug on the kidney tissues. [22, 23] . Fresh stem juice extract of C. afer is frequently consumed for its medicinal potential; however, there is dearth of published scientific information its effect on the kidney. Thus, the histological changes on the kidney of the Wistar rats in this study provide a prerequisite knowledge on the effect of fresh stem juice extract of C. afer on the kidney of aspirin-treated rats.
Nonsteroidal anti-inflammatory drugs such as aspirin exert antiinflammatory, analgesic and antipyretic effects through the suppression of prostaglandin (PG) synthesis by inhibiting the enzyme COX. COX-1 functions mainly in the control of renal hemodynamics and glomerular filtration rate (GFR), while COX-2 function primarily affects salt and water excretion [24] . The suppression of PG and inhibition of COX have the potential to force proteinuria in different types of glomerulonephritis [25] [26] [27] and nephrotic syndrome. Thus, blockage of either or both of these enzymes have different effects on renal function of the experimental animals in the present study as shown in aspirin-treated groups when compared to the control, and this is in conformity with a report from other studies [28, 29] . The observed changes in the glomerulus and conducting tubules in the experimental groups may be due to immunological mediated lesion causing thickness of glomerular basement membrane and glomerular cell proliferation [30] , and this lead to blockage of renal microcirculation. The inflamed glomerulus leads to collapsed urinary space [31] . Tubular necrosis (TN) has also been reported as evidence of aspirin adverse effect on the kidney [23] .
Phytochemical analysis of the stem juice extracted from C. afer reveals a high concentration of alkaloids and flavonoids which may be responsible for its anti-inflammatory activities [10] . The histological features in the extract treated group are in alignment with the previous studies on the aqueous and ethanol extracts leaves of C. afer which was concluded that it has a protective and anti-inflammatory effect on the kidney [10] [11] [12] 16] . The mild distortion of glomerulus and tubule seen in the extract and aspirin-treated group (Group 4) in the present study may be attributed to the effect of the aspirin which consequently led to a reduction in GFR, reabsorption, and secretion of ions [32] . The photomicrograph of animals in Group 4 implies a protective effect of fresh stem extract of C. afer when compared to Group 2. The present study reveals that, in a pathological kidney condition, administration of fresh stem juice extract of C. afer seem to ameliorate nephrotoxicity as observed in significant regeneration of aspirin destroyed glomerulus and Bowman's capsule in the photomicrograph of animals in Group 5 treated with aspirin then C. afer.
Renal tubular dilation was also evident in treated groups and may inhibit the reabsorption of sodium ions, secretion of hydrogen and potassium ions thus leading to acute renal failure. Cellular and glomerular inflammation was also depicted. Podocytes in the glomerulus and squamous cells lining the parietal layer of the Bowman's capsule were reduced (Hypoplasia) and degenerated, respectively.
CONCLUSION
It can be concluded that fresh stem juice extract of C. afer at the dosage of 67.08 mg/kg has ameliorative and protective potentials on the toxic effect of aspirin on the kidney of albino Wistar rats.
